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:LWK WKHKLJKHUGHPDQGRI DFFXUDF\RQ VWXGHQWV·ZULWLQJ LQXQLYHUVLW\ OHYHO WKHSUHVHQW
VWXG\ H[DPLQHV WKH HIIHFW RI GLUHFW DQG LQGLUHFW ZULWWHQ FRUUHFWLYH IHHGEDFN :&) RQ
VWXGHQWV· / ZULWLQJ DFFXUDF\ 7KH VWXG\ ZDV FRQGXFWHG LQ D VL[ZHHN SHULRG ZLWK 
,QGRQHVLDQXQLYHUVLW\VWXGHQWSDUWLFLSDQWVPDMRULQJ,77KHUHVXOWVRI WKHSUHDQGSRVW
ZULWLQJ WHVWV VKRZHG WKDW  WKHZULWLQJ DFFXUDF\ LPSURYHPHQWRI WKH VWXGHQWV UHFHLYLQJ
GLUHFW :&) ZDV VWDWLVWLFDOO\ VLJQLILFDQW ZKLOH WKH ZULWLQJ DFFXUDF\ LPSURYHPHQW RI WKH
VWXGHQWVJLYHQ WKH LQGLUHFW:&)WUHDWPHQWZDVQRW WKHDFFXUDF\ LPSURYHPHQW LQ WKH
XQWUHDWDEOHHUURUUDWHRI WKHGLUHFW:&)JURXSZDV WKHPRVWVLJQLILFDQWFRPSDUHG WRDOO
W\SHV RI HUURU LQ ERWK:)& VWXGHQW JURXSV 7KH VWXG\ FRQFOXGHV WKDW FRQVLGHULQJ WKH
VWXGHQWV· FXUUHQW (QJOLVK SURILFLHQF\ OHYHO DQG OHDUQLQJ VHWWLQJ ZLWK OLPLWHG (QJOLVK








+DVLO SUD GDQ SDVFDWHV PHQXOLV PHQXQMXNNDQ EDKZD  SHQLQJNDWDQ DNXUDVL WXOLVDQ





GHQJDQ PHPSHUWLPEDQJNDQ WLQJNDW NHPDPSXDQ EDKDVD ,QJJULV PDKDVLVZD VDDW LQL GDQ
SHQJDWXUDQSHPEHODMDUDQGHQJDQSHQJDODPDQEDKDVD,QJJULV\DQJWHUEDWDV:&)WHUXWDPD
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INTRODUCTION 
:ULWLQJ LV FRPPRQO\ VHHQ DV WKH PRVW
FKDOOHQJLQJODQJXDJHVNLOOIRU/OHDUQHUVWR
PDVWHU FRPSDUHG WR VSHDNLQJ UHDGLQJ RU
OLVWHQLQJ 7KLV LV PRVWO\ EHFDXVH FRPSOH[
VNLOOV DUH LQYROYHG LQ ZULWLQJ ,Q WKDW LQ
RUGHU WR SURGXFH D JRRG SLHFH RIZULWLQJ
/ ZULWHUV QHHG WR FRQFHUQ ZLWK WKH
SODQQLQJ DQG RUJDQL]LQJ RU WKH PDFUR
VNLOOV DV ZHOO DV WKH DFFXUDF\ RI VSHOOLQJ
JUDPPDU SXQFWXDWLRQ DQG GLFWLRQ RU WKH
PLFUR VNLOOV 5LFKDUGV 	5HQDQG\D 
%URZQ  ,Q DQ DGYDQFHG DFDGHPLF
OHYHO VXFK LQ WKH XQLYHUVLW\ VWXGHQWV· /
ZULWLQJ LV H[SHFWHG WREHZHOORUJDQL]HGDV
ZHOO DV IUHH IURP WKH ORZHU VXUIDFH
LQDFFXUDFLHVUHIOHFWLQJERWKWKHPDFURDQG
PLFUR VNLOOV PDVWHU\ ,Q UHDOLW\ KRZHYHU
SUREOHPVUHODWHGWRJUDPPDWLFDODQGOH[LFDO
HUURUV DUH VWLOO IUHTXHQWO\ IRXQG LQ WKHLU
ZULWLQJ ZKLFK PD\ OHDYH LQVWUXFWRUV DQG
RWKHU DXGLHQFH ZLWK FRQIXVLRQV DQG
IUXVWUDWLRQV LQ SURFHVVLQJ WKHLU ZRUN ,W
VKRXOG EH QRWHG WKDW VLQFH DFFXUDF\ FDQ
PHDVXUH VWXGHQWV· SURJUHVV LQ ODQJXDJH
DFTXLVLWLRQ (OOLV   D ODFN RI
DFFXUDF\ LQ WKH VWXGHQWV· / ZULWLQJ
HVSHFLDOO\RIJUDPPDUPD\ OHDGWRDKDUVK
MXGJPHQW RI WKH VWXGHQWV· ZKROH OLWHUDF\







/ WHDFKHUV DQG UHVHDUFKHUV KDYH ORQJ
DVVXPHG WKDW ZULWWHQ FRUUHFWLYH IHHGEDFN
:&) KHOSV VWXGHQWV WR DFTXLUH DQG
GHPRQVWUDWHPDVWHU\ LQWKHXVHRIWDUJHWHG
OLQJXLVWLFIRUPVDQGVWUXFWXUHV%LWFKHQHU	
.QRFK  $OWKRXJK PDQ\ 6/$
WKHRULHV VXFK DV &KRPVN\·V 8QLYHUVDO
*UDPPDU WKHRULHV FRJQLWLYH LQWHUDFWLRQLVW
WKHRULHV VNLOOOHDUQLQJ WKHRULHV DQG VRFLDO
FXOWXUDO WKHRU\ FODLP DERXW WKH UROH RI
FRUUHFWLYH IHHGEDFN &) LQ SURPRWLQJ
ODQJXDJH DFTXLVLWLRQ (OOLV  ZULWWHQ
FRUUHFWLYH IHHGEDFN :&)KDV UHPDLQHGD
GLVSXWDEOH WRSLF LQ 6/$ VWXGLHV UHJDUGLQJ
/ZULWLQJIRU\HDUV7UXVFRWWDUJXHV
WKDW DQ\ IRUPV RI HUURU FRUUHFWLRQ RI /
VWXGHQW ZULWLQJ DUH LQHIIHFWLYH DQG
VLJQLILFDQWO\ EULQJ KDUPIXO HIIHFWV DQG
WKXVVXFK:&)KDVQRURRPLQ/ZULWLQJ
$Q LPPHGLDWH UHVSRQVH WR WKLV FDPH IURP
)HUULV  DV FLWHG E\ )UHDU 
FODLPLQJWKDWZLWKWKHGHPDQGLQVWXGHQWV·
ZULWLQJDFFXUDF\DQG WKHLUQHHG WRGHYHORS
WKH DELOLW\ WR VHOIHGLW HUURUV PRUH
DGGLWLRQDO UHVHDUFK RQ :&) VKRXOG EH
DGGUHVVHGWRZKLFK7UXVFRWWDJUHHG
0DQ\ VWXGLHV RQ :&) KDYH EHHQ
FRQGXFWHG VLQFH7UXVFRWW·V ZRUN$
QXPEHU RI / ZULWLQJ VWXGLHV $VKZHOO
&KDQGOHU)HUULV)HUULV
	 5REHUWV  KDYH DOO UHSRUWHG WKH
SRVLWLYHHIIHFWVRI:&))XUWKHUWKHPRUH
UHFHQW 6/$ VWXGLHV RQ:&) %LWFKHQHU	
.QRFK%LWFKHQHUHWDO(OOLVHW
DO6KHHQKDYHDOVRSUHVHQWHG
UHOLDEOH DQG FRQYLQFLQJ HYLGHQFH WKDW DV
)HUULV  SXWV LW ´XQGHU WKH ULJKW
FRQGLWLRQV ZULWWHQ &) FDQ IDFLOLWDWH /
GHYHORSPHQW DQG KHOS VWXGHQWV LPSURYH
WKHDFFXUDF\RIWKHLUZULWLQJDWOHDVWIRUWKH
SDUWLFXODUIHDWXUHVXQGHUFRQVLGHUDWLRQµS
 5HODWHG WR WKLV D QXPEHU RI VWXGLHV
DERXW:&)KDYHFRQFHUQHGVSHFLILFDOO\RQ
ZULWLQJ DFFXUDF\ &RPSDULQJ JURXSV
UHFHLYLQJ:&)DQGDJURXSZLWKRXW:&)
WKH VWXGLHV E\ %LWFKHQHU	.QRFK 
(OOLV HW DO  YDQ%HXQLQJHQ GH -RQJ
	 .XLNHQ  DQG )UHDU  KDYH
UHSRUWHG:&) LV HIIHFWLYH LQ KHOSLQJ(6/
VWXGHQWV LPSURYH WKH DFFXUDF\ RI WKHLU
ZULWLQJLQWKDWWKHJURXSVZLWK:&)ZDV
DEOHWRRXWSHUIRUPWKHJURXSZLWKRXW:&)
LQ WHUPV RIZULWLQJ DFFXUDF\1RQH RI WKH
VWXGLHVFRQGXFWHGKRZHYHULQYHVWLJDWHWKH
HIIHFWRIGLUHFW DQG LQGLUHFW:&)RQ()/
VWXGHQWV LQ DQ ()/ KLJKHU HGXFDWLRQDO
VHWWLQJ
7ZRLVVXHVDUHWKXVDGGUHVVHGKHUH
)LUVW WKHUH LV D QHHG RI PRUH GDWD WR
DQVZHU WKH TXHVWLRQ RI ZKHWKHU HUURU
FRUUHFWLRQ FDQ EH DQ HIIHFWLYH ZD\ WR
LPSURYH WKH DFFXUDF\ RI / ZULWLQJ
6HFRQGO\WKHUHLVDJDSLQLQYHVWLJDWLQJWKH
GLUHFW DQG LQGLUHFW :&) LQ ()/ VHWWLQJ
5HIHUULQJ WR WKH LVVXHV WKH SUHVHQW VWXG\
DLPV WR PDNH D FRQWULEXWLRQ LQ :&)
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UHVHDUFK HVSHFLDOO\ LQ LQYHVWLJDWLQJ WKH
HIIHFW RI GLUHFW DQG LQGLUHFW ZULWWHQ
FRUUHFWLYHIHHGEDFNRQWKHLPSURYHPHQWLQ
DFFXUDF\ RI / VWXGHQW ZULWLQJ LQ DQ()/
FRQWH[W 6SHFLILFDOO\ WKH VWXG\ DWWHPSWV WR
DQVZHU WKH TXHVWLRQV  LV WKHUH D
GLIIHUHQFH EHWZHHQ GLUHFW DQG LQGLUHFW
ZULWWHQ&)LQWKHLPSURYHPHQWRIWKH()/
VWXGHQWV· / ZULWLQJ DFFXUDF\" DQG  LQ
ZKLFK W\SH RI HUURU WKH WUHDWDEOH RU
XQWUHDWDEOH HUURUV GRHV WKH VWXGHQWV·
DFFXUDF\ LPSURYH WKH PRVW LQ UHODWLRQ WR
WKH WZR GLIIHUHQWPHWKRGV RI ZULWWHQ &)"
)RU WKHSXUSRVHRI WKH VWXG\ WKHUHZRXOG
EH  W\SHV RI HUURUVZKLFKZHUH JURXSHG
LQWR ¶WUHDWDEOH· DQG ¶XQWUHDWDEOH· HUURU
FDWHJRUL]DWLRQ 7KH FDWHJRUL]DWLRQ LV EDVHG
RQ WKH GLVWLQFWLRQ RI ¶WUHDWDEOH· DQG
¶XQWUHDWDEOH· HUURUV E\ )HUULV  
)LQDOO\ WKH ILQGLQJV RI WKH VWXG\ DUH
H[SHFWHG WR SURYLGH PRUH GDWD LQ
UHVSRQGLQJ WKH GLVSXWH RQ ZKHWKHU HUURU
FRUUHFWLRQ FDQ EH DQ HIIHFWLYH ZD\ WR
LPSURYH WKH DFFXUDF\ RI / ZULWLQJ DQG




7KH VWXG\ DSSOLHV D TXDQWLWDWLYH UHVHDUFK
GHVLJQ ZLWK  ,QGRQHVLDQ VWXGHQW
SDUWLFLSDQWV PDMRULQJ LQ ,7 VWXG\LQJ
(QJOLVK DV D IRUHLJQ ODQJXDJH LQ D SULYDWH
XQLYHUVLW\ LQ ,QGRQHVLD7KH VWXGHQWVZHUH
WDNLQJ Basic English FRXUVH DV RQH RI WKH
FRPSXOVRU\ (QJOLVK FRXUVHV IRU WKH
VWXGHQWVRIWKH,7GHSDUWPHQW7KHJRDORI
WKH FRXUVH LV WR HTXLS WKH VWXGHQWV ZLWK
EDVLF (QJOLVK JUDPPDU FRPSHWHQFH VXFK
DV (QJOLVK WHQVHV WKH XVH RI SURQRXQV
QRXQVDQGDGMHFWLYHVPDNLQJFRPSDULVRQ
HWF DV ZHOO DV EDVLF VSHDNLQJ DQG ZULWLQJ
VNLOOV WKURXJK SUDFWLFH 7KH FODVV RQO\PHW
IRUPLQXWHVRQFHDZHHNIRUZHHNV
7KH DVVHVVPHQW RI WKLV FRXUVH LQFOXGHG
ZULWLQJ WZR QDUUDWLYH WH[WV LQ WKH PLG
VHPHVWHUDQGQHDUWKHHQGRIWKHVHPHVWHU
7KH IRUW\WKUHH VWXGHQWV
SDUWLFLSDWHG LQ WKH VWXG\ ZHUH ILUVW RU
VHFRQG\HDU VWXGHQWV ZLWK WKH DJH UDQJHV
EHWZHHQ DQG \HDUVRI DJH+DYLQJ D
UHODWLYHO\ ORQJ SHULRG RI VWXG\LQJ (QJOLVK
IURP WKH SULPDU\ DQG VHFRQGDU\ VFKRRO
KRZHYHU WKHVWXGHQWVFDPHIURPGLIIHUHQW
UHJLRQV LQ WKH FRXQWU\ 7KHLU (QJOLVK
SURILFLHQF\ WKHUHIRUH FRQVLGHUDEO\ YDULHG
DW ORZLQWHUPHGLDWH OHYHO 7KHVH ()/




UHFHLYLQJ WKH GLUHFW :&) VRFDOOHG WKH
'LUHFW :&) JURXS FRQVLVWHG RI 
VWXGHQWV IHPDOH DQGPDOH7KHRWKHU
FODVVUHFHLYLQJWKHLQGLUHFW:&)VRFDOOHG
WKH ,QGLUHFW :&) JURXS FRQWDLQHG 
VWXGHQWVIHPDOHDQGPDOH%HIRUHWKH
VHPHVWHU VWDUWHG WKH VWXGHQWV FKRVH DQG
VLJQHG XS IRU WKH FRXUVH E\ WKHPVHOYHV
7KXV WKH\ZHUH SODFHG UDQGRPO\ LQWR WKH
JURXSV ZLWK QR LQWHUYHQWLRQ E\ WKH
UHVHDUFKHU
7KH GDWD ZHUH FROOHFWHG IURP WKH
VWXGHQWV· QDUUDWLYH ZULWWHQ ZRUNV ,Q WKDW
WKH VWXGHQWV QHHGHG WR ZULWH D VKRUW
QDUUDWLYH WH[W LQ DSSUR[LPDWHO\ ZRUGV
RQO\ WZR WLPHV 7KH ILUVW RQH WUHDWHG DV
WKHSUHZULWLQJWHVWZDVWDNHQLQ:HHNRI
WKH VHPHVWHU 7KHQ WKH VHFRQG QDUUDWLYH
ZULWLQJ ZKLFK ZDV DOVR WKH SRVWZULWLQJ
WHVWZDVKHOG LQ:HHN,QFKHFNLQJWKH
VWXGHQWV·SUH DQGSRVWZULWLQJ WHVWV LQ WKH
'LUHFW :&) JURXS WKH WHDFKHU PDUNHG
FLUFOHG RU XQGHUOLQHG RU FURVVHG RXW WKH
HUURUV LQ WKH VWXGHQWV· ZULWLQJ DV ZHOO DV
SURYLGHGWKHFRUUHFWIRUPXQGHUWKHHUURUV
,Q WKH ,QGLUHFW:&) JURXS RQ WKH RWKHU
KDQG WKH WHDFKHU RQO\ PDUNHG WKH HUURUV
ZLWKRXW ZULWLQJ WKH FRUUHFW IRUP LQVWHDG
WKH WHDFKHUUHVHDUFKHU SURYLGHG D
FRUUHFWLQJ V\PERO XQGHU HDFK HUURU 7DEOH
 OHDYLQJ LW IRUWKHVWXGHQWVWRQRWLI\DQG
DQDO\]HWKHHUURUVE\WKHPVHOYHV
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Table 1: Correcting Symbols for the Indirect WCF group 



























































5HIHUULQJ WR WKH FRUUHFWLQJ
V\PEROV VKRZQ LQ 7DEOH  QRW DOO HUURUV
FODVVLILHGDV WUHDWDEOHRUXQWUHDWDEOHHUURUV
ZHUH FRYHUHG 7KH SUHVHQW VWXG\ RQO\
IRFXVHG RQ WKH HUURUV WKDW IUHTXHQWO\
DSSHDUHG DQG VLJQLILFDQWO\ DIIHFWHG WKH
TXDOLW\RIWKHQDUUDWLYHZULWWHQWH[W7KHUH
ZHUH  HUURUV LQ WRWDO  RIZKLFKZHUH
FODVVLILHG LQWR WUHDWDEOH RU XQWUHDWDEOH
HUURUV 7KH WUHDWDEOH HUURUV ZKLFK WDNH
SODFH LQ D UXOHJRYHUQHGZD\ VR WKDW ´DUH
UHODWLYHO\HDV\IURPDOLQJXLVWLFVWDQGSRLQW
WR GHILQH GHVFULEH DQG WHDFKµ )HUULV
  LQFOXGH HUURUV UHJDUGLQJ
SURQRXQV QRXQV DGMHFWLYHV VXEMHFWYHUE
DJUHHPHQW YHUE WHQVH DQG DUWLFOHV 7KH
XQWUHDWDEOH HUURUV RQ WKH RWKHU KDQG
FRQVLVW RI HUURUV WKDW FDQ ´REVFXUH
PHDQLQJ DQG LQWHUIHUH ZLWK
FRPPXQLFDWLRQµ S  ZKLFK LQFOXGH
ZRUG FKRLFH PLVVLQJ ZRUG XQQHFHVVDU\
ZRUG DQG VHQWHQFH VWUXFWXUH HLWKHU
FRQIXVLQJ RU QRW QDWXUDO LQ WKH WDUJHW
ODQJXDJH 6RPH HUURUV UHJDUGLQJ WKH
WHFKQLFDO WKLQJV VXFK DV FDSLWDOL]DWLRQ




7KHVH WHFKQLFDO HUURUV KRZHYHU ZHUH
H[FOXGHGIURPWKHGLVFXVVLRQRIWKHVWXG\
$IWHU WKH WHDFKHU ZDV GRQH
FKHFNLQJ WKH VWXGHQWV· QDUUDWLYH WH[WV WKH
QXPEHU RI HUURUV WUHDWDEOH DQG
XQWUHDWDEOH RI HDFK VWXGHQWV IURP ERWK
WHVWVZDVFDOFXODWHGWRJDLQWKHTXDQWLWDWLYH
GDWD 7KH TXDQWLWDWLYH GDWD ZHUH WKHQ
VWDWLVWLFDOO\ DQDO\]HG XVLQJ WKH 6366
VRIWZDUH YHUVLRQ  WR VHH WKH
LPSURYHPHQW RI WKH ()/ VWXGHQWV· /
ZULWLQJ DFFXUDF\ LQ UHODWLRQ WR WKH WZR
GLIIHUHQW WUHDWPHQWV RI ZULWWHQ &) JLYHQ
7KHUHVXOWVZRXOGEHSUHVHQWHGLQWKHIRUP
RI WDEOHV DQG GLVFXVVHG ZLWK IXUWKHU
H[SORUDWLRQV UHIHUULQJ WR WKHRULHV DQG
SUHYLRXV VWXGLHV )LQDOO\ EDVHG RQ WKH
ILQGLQJV DQG GLVFXVVLRQ FRQFOXVLRQV RQ
WKH HIIHFW RI GLUHFW DQG LQGLUHFW ZULWWHQ
FRUUHFWLYHIHHGEDFNRQWKHLPSURYHPHQWLQ
DFFXUDF\RI/ VWXGHQWZULWLQJ LQ DQ()/
FRQWH[WZLOOEHGUDZQ
FINDINGS AND DISCUSSION 
7R DQVZHU WKH ILUVW UHVHDUFK TXHVWLRQ ´LV




SRVWWHVW·V GLIIHUHQW UHVXOWV ZLWKLQ HDFK
JURXS 7KH VWXGHQWV· DFFXUDF\ZDV VKRZQ
E\ WKH FKDQJH LQ WKH PHDQ QXPEHUV RI
HUURUV RI WKH SUHWHVWV DQG SRVWWHVWV LQ
ERWK JURXSV ,Q7DEOH  EHORZ WKHPHDQ
QXPEHUV RI HUURUV IURP WKH SUHWHVWV DQG
SRVWWHVWV LQ ERWK 'LUHFW DQG ,QGLUHFW
:)& JURXSV GHFUHDVHG LQ WKH ,QGLUHFW
:&) JURXS WKH PHDQ QXPEHU RI HUURUV
ZHQW IURP  WR  LQ WKH 'LUHFW
:&)JURXSWKHPHDQQXPEHURIHUURUVLQ
WKH SUHWHVW ZHQW IURP   WR 
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,QGLUHFW:&)3RVW7HVW
(UURUV
   
3DLU 'LUHFW:&)3UH7HVW
(UURUV
   
'LUHFW:&)3RVW7HVW
(UURUV





























       
7KH UHVXOWV VKRZ WKDW WKHUH ZDV
LPSURYHPHQW LQ WKH VWXGHQWV· DFFXUDF\
ZLWKLQ ERWK 'LUHFW DQG ,QGLUHFW :)&
JURXSV+RZHYHUWKHWZRJURXSVLQGLFDWHG
GLIIHUHQW VLJQLILFDQFH RI WKH DFFXUDF\
LPSURYHPHQW :LWK WKH FKDQJH RI WKH
PHDQQXPEHURIHUURULWZDVUHYHDOHG
WKDWWKHUHZDVQRVLJQLILFDQWLPSURYHPHQW
LQ HUURU UDWH EDVHG RQ WKH UHVXOWV RI SUH




RI HUURU  WKHUH ZDV D VWDWLVWLFDOO\
VLJQLILFDQWLPSURYHPHQWLQDFFXUDF\LQWKH
'LUHFW :&) JURXS ZLWK W  3  
 WKH W YDOXH  DQG WKH 3 YDOXH

$QDO\VLVRIYDULDQFHZDVDOVRXVHG
WR WHVW WKH SUHWHVW GLIIHUHQFHV DQG SRVW
WHVW GLIIHUHQFHV EHWZHHQ WKH 'LUHFW DQG
,QGLUHFW:&) JURXSV 7DEOH  VKRZV WKH
FRPSDULVRQ RI WKH PHDQ QXPEHU HUURUV
EHWZHHQ WKH WZR JURXSV :LWK ) 
DQG 3  WKHUH ZDV D VLJQLILFDQW
GLIIHUHQFHEHWZHHQWKH'LUHFW:&)JURXS
DQG WKH ,QGLUHFW:&) JURXS RQ WKH SUH
WHVW 2Q WKH RWKHU KDQG WKHUH ZDV QR
VLJQLILFDQW GLIIHUHQFH EHWZHHQ WKH 'LUHFW
<XVWLQD3ULVND.LVQDQWR7KH(IIHFW2I :ULWWHQ&RUUHFWLYH)HHGEDFN 127
S,661,H,661
:&) JURXS DQG WKH ,QGLUHFW:&)JURXS RQWKHSRVWWHVW) 3 
Table 3: Anaysis of variance: Comparing mean numbers of errors between groupV
6XPRI
6TXDUHV GI 0HDQ6TXDUH ) 6LJ
3UHWHVW(UURUV %HWZHHQ
*URXSV
    






    
:LWKLQ*URXSV   
7RWDO  
,Q RWKHU ZRUGV ZLWK D VLJQLILFDQW
GLIIHUHQFHLQWKHSUHWHVWVEHWZHHQWKHWZR
JURXSV LW UHVXOWHG D VWDWLVWLFDOO\ VLPLODU
RXWFRPH LQ WKH SRVWWHVWV 5HODWHG WR WKH
SUHYLRXV UHVXOW RI WKH WWHVW LW ZDV WKH
JURXSZKLFKUHFHLYHGWKH'LUHFW:&)WKDW
LQGLFDWHG WKH PRUH VLJQLILFDQW
LPSURYHPHQWLQDFFXUDF\
)URP WKH UHVXOW WKH VWXG\ IRXQG
WKDW ()/ VWXGHQWV ZKR UHFHLYHG HLWKHU
GLUHFW RU LQGLUHFW :&) LPSURYHG WKHLU
ZULWLQJ DFFXUDF\ ,W ZDV UHYHDOHG WKDW WKH
ZULWLQJ DFFXUDF\ LPSURYHPHQW RI WKH
VWXGHQWV UHFHLYLQJ GLUHFW :&) ZDV
VWDWLVWLFDOO\ VLJQLILFDQW ZKLOH WKH ZULWLQJ
DFFXUDF\ LPSURYHPHQW RI WKH VWXGHQWV
JLYHQWKHLQGLUHFW:&)WUHDWPHQWZDVQRW
7KLV DOVR DQVZHUV WKH ILUVW UHVHDUFK
TXHVWLRQ RI WKH VWXG\ DIILUPDWLYHO\ WKDW
WKHUH LV D GLIIHUHQFH EHWZHHQ GLUHFW DQG
LQGLUHFWZULWWHQ&)RQWKHLPSURYHPHQWLQ
/ZULWLQJ DFFXUDF\ RI WKH ()/ VWXGHQWV
LQ WKDW WKH LPSURYHPHQW LQ ZULWLQJ
DFFXUDF\ DV D UHVXOW RI GLUHFW :&)
WUHDWPHQWZDVVWDWLVWLFDOO\VLJQLILFDQWZKLOH
WKH DFFXUDF\ LPSURYHPHQW IURP LQGLUHFW
:&) WUHDWPHQWZDVQRW7KH ILUVW ILQGLQJ
DOVR VKRZV WKDW D VLQJOH :&) WUHDWPHQW
HVSHFLDOO\ WKH GLUHFW :&) LV HIIHFWLYH LQ
KHOSLQJ OHDUQHUV LPSURYH WKH DFFXUDF\ RI
WKHLU ZULWLQJ 7KH ILQGLQJ FRQILUPV WKH
HDUOLHU VWXGLHV &KDQGOHU  %LWFKHQHU
HW DO  6KHHQ 
%LWFKHQHU	.QRFK(OOLVHWDO
IRU WKH GRPLQDQFH RI GLUHFW IHHGEDFN LQ
LPSURYLQJ DFFXUDF\ DQG WKXV SURYLGH
IXUWKHU HYLGHQFH WR UHIXWH WKH FODLP WKDW
HUURUFRUUHFWLRQLVLQHIIHFWLYHLQ/ZULWLQJ
,Q DGGLWLRQ XQOLNHPRVW RI HDUOLHU
VWXGLHV ZKLFK ZHUH FRQGXFWHG LQ 6/
VHWWLQJV WKH ILQGLQJ RI WKLV VWXG\ ZDV
WHVWHG ZLWK ()/ VWXGHQWV DV WKH
SDUWLFLSDQWV LQ DQ ()/ FRQWH[W 7KH
ILQGLQJV UHYHDOHG WKDW WKH ()/ VWXGHQWV
ZLWK OLPLWHG(QJOLVK H[SRVXUH LQ WKH()/
VHWWLQJ FRQVLGHUDEO\ KDG WKHLU ZULWLQJ
DFFXUDF\ LPSURYHG VLJQLILFDQWO\ E\ WKH




ZHOO DV WKRVHZKR VWXG\(QJOLVK LQ DQ/
VHWWLQJKDYHWKHRSSRUWXQLW\WRH[WHQVLYHO\
HQJDJH WKHPVHOYHV ZLWK WKH WDUJHW
ODQJXDJH WKH ()/ VWXGHQWV LQ WKLV VWXG\
GLG QRW 7KH\ ZHUH H[SHULHQFLQJ D IXOO
(QJOLVKHQJDJHPHQWRQO\LQWKHFODVVURRP
&RUUHVSRQGLQJO\ WKHVH VWXGHQWV ODFNHG RI
WKH WDUJHW IRUP LQSXW DQG WKDW
GLVDGYDQWDJHG WKHLU DFFXUDF\ LQ SURGXFLQJ
DSLHFHRIZULWLQJLQ(QJOLVK,WFDQEHVHHQ
LQ WKH SUHWHVW UHVXOWV RI ERWK JURXSV LQ
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7DEOH  WKDW WKHPHDQ QXPEHUV RI HUURUV
ZHUH UHODWLYHO\ KLJK IRU D ZRUG SLHFH
RIZULWLQJ7KHUHIRUHWKHGLUHFW:&)ZDV
IRXQG HIIHFWLYH WR LPSURYH WKH VWXGHQWV·
ZULWLQJ DFFXUDF\ EHFDXVH WKH GLUHFW :&)
IURP WKH WHDFKHUUHVHDUFKHUFRXOGSURYLGH
WKHVH ()/ VWXGHQWV ZLWK PRUH H[SRVXUH
DQG LQSXWRI WKH WDUJHW ODQJXDJH WKDW WKH\
ODFNHGRIDQGQHHGHGIRUWKHLUZULWLQJ
$V IRU WKHSURILFLHQF\ OHYHO RI WKH
VWXGHQWV WKH ORZLQWHUPHGLDWH VWXGHQWV LQ
WKLV VWXG\ ZHUH OLPLWHG LQ WKHLU (QJOLVK
NQRZOHGJH DQG PDVWHU\ 7KH KLJK PHDQ
QXPEHUVRIHUURUVIURPWKHSUHWHVWUHVXOWV
RI ERWK JURXSV LQ7DEOH  VKRZ KRZ WKH
VWXGHQWV VWLOO KDG SUREOHPV WR ZULWH D
JUDPPDWLFDO DQG DFFHSWDEOH VHQWHQFH
7KHLU FXUUHQW JUDPPDU FRPSHWHQFH DQG
ZULWLQJ VNLOOVZHUH VWLOO XQDEOH WR SURPRWH
WKHLU QDUUDWLYH ZULWLQJ 7KHUHIRUH JLYLQJ
WKHPZLWK HUURU FRUUHFWLRQV H[SOLFLWO\ WKH
WHDFKHU LGHQWLILHGERWKHUURUDQGSURYLGHG
WKH FRUUHFW WDUJHW IRUP FRXOG KHOS
VWXGHQWV LQ WKHLU ZULWLQJ DFFXUDF\ PRUH
HIILFLHQWO\ WKDQ RQO\ LQGLFDWLQJ WKH HUURUV
WKH\PDGHZLWKRXWJLYLQJWKHFRUUHFWWDUJHW
IRUP ,Q WKDW WKH GLUHFW FRUUHFWLRQV
SURYLGHGVWXGHQWVZLWKWKHFRUUHFWPRGHOV
RI WKH WDUJHW ODQJXDJH IRUPV XVHG LQ WKH
FRQWH[W7KHIHHGEDFNHQDEOHGWKHPWRVHH
ULJKW DZD\ KRZ WKHLU LGHDV VKRXOG EH
H[SUHVVHGLQWR(QJOLVKVHQWHQFHVDQGWKXV
OHDUQ IURP LW DV ZHOO DV XVH LW IRU IXWXUH
ZULWLQJ ,QGHHG IRU WKH ORZLQWHUPHGLDWH
()/ VWXGHQWV GLUHFW :&) ZDV IRXQG
PRUH KHOSIXO LQ LPSURYLQJ WKHLU ZULWLQJ
DFFXUDF\WKDQLQGLUHFW:&)
6LQFH WKH VWXGHQWV· DFFXUDF\ LQ
ERWK JURXSV LPSURYHG ZLWK WKH 'LUHFW
:&) JURXS VKRZLQJ D PRUH VLJQLILFDQW
LPSURYHPHQW,DOVRZDQWHGWRILQGRXWLQ
ZKLFKVSHFLILFW\SHVRIHUURUVWKHDFFXUDF\
LPSURYHGPRUH  7KLV ZDV WR DQVZHU WKH
VHFRQGUHVHDUFKTXHVWLRQ´LQZKLFKW\SHRI
HUURU WKH WUHDWDEOH RU XQWUHDWDEOH HUURUV
GRHV WKH VWXGHQWV· DFFXUDF\ LPSURYH WKH
PRVW LQ UHODWLRQ WR WKH WZR GLIIHUHQW
PHWKRGVRIZULWWHQ&)"µ$VVHHQLQ7DEOH
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
1RWH ,:&) 7UHDWDEOH 3UH ² WKH WUHDWDEOH
HUURUV LQ WKH SUHWHVW E\ WKH ,QGLUHFW :&)
JURXS
,:&)7UHDWDEOH3RVW²WKHWUHDWDEOHHUURUVLQ
WKH SRVWWHVW E\ WKH ,QGLUHFW :&) JURXS
,:&) 8QWUHDWDEOH 3UH ² WKH XQWUHDWDEOH
HUURUV LQ WKH SUHWHVW E\ WKH ,QGLUHFW :&)
JURXS ,:&) 8QWUHDWDEOH 3RVW ² WKH
XQWUHDWDEOH HUURUV LQ WKH SRVWWHVW E\ WKH
,QGLUHFW:&)JURXS':&)7UHDWDEOH3UH²
WKH WUHDWDEOH HUURUV LQ WKH SUHWHVW E\ WKH
'LUHFW:&)JURXS':&)7UHDWDEOH3RVW²
WKH WUHDWDEOH HUURUV LQ WKH SRVWWHVW E\ WKH
'LUHFW:&)JURXS':&)8QWUHDWDEOH3UH





,Q WKH ,QGLUHFW:&) JURXS WKHUH
ZDVVWDWLVWLFDOO\QRVLJQLILFDQWGLIIHUHQFHRI
LPSURYHPHQW LQ DFFXUDF\ LQ ERWK WKH
WUHDWDEOH DQG XQWUHDWDEOH HUURU UDWHV ZLWK
W  WKH WUHDWDEOH HUURUV UHVXOWHG
W  DQG 3  ZKLOH WKH
XQWUHDWDEOH HUURUV VKRZHG W  DQG
3  ,Q WKH 'LUHFW :&) JURXS
PHDQZKLOH ERWK WKH WUHDWDEOH DQG
XQWUHDWDEOH HUURUV· PHDQ UDWHV VKRZHG
VLJQLILFDQW GLIIHUHQFH LQ LPSURYHPHQW LQ
DFFXUDF\ZLWKW WKHWUHDWDEOHHUURUV
UHVXOWHG W  DQG 3  ZKLOH WKH
XQWUHDWDEOH HUURUV VKRZHG W  DQG
3 6HHQIURPWKHPHDQQXPEHUVRI
HUURUV KRZHYHU LW ZDV WKH XQWUHDWDEOH
HUURUV LQ WKH'LUHFW:&) JURXS WKDW KDG
WKH KLJKHVW UDWH RI FKDQJH LQ WKH PHDQ
QXPEHUVRIHUURUVZLWKWKHFKDQJH LQWKH
PHDQQXPEHUVRI HUURUVZDV JRLQJ
IURP  SUH WR  SRVW
&RPSDUHGWRDOOHUURUVLQERWKJURXSVWKH
LPSURYHPHQW LQ DFFXUDF\ LQ WKH
XQWUHDWDEOH HUURU UDWH RI 'LUHFW :&)
JURXSZDVWKHPRVWVLJQLILFDQW
$V IRU WKH VHFRQG ILQGLQJ LQ WKH
VWXG\ DERXW WKH WUHDWDEOH DQG XQWUHDWDEOH
HUURUV LW ZDV UHYHDOHG WKDW WKH
LPSURYHPHQW LQ DFFXUDF\ LQ WKH
XQWUHDWDEOH HUURU UDWH RI 'LUHFW :&)
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JURXS ZDV WKHPRVW VLJQLILFDQW FRPSDUHG
WR DOO HUURUV LQ ERWK 'LUHFW DQG ,QGLUHFW
JURXSV 7KLV DOVR DQVZHUV WKH VHFRQG
UHVHDUFK TXHVWLRQ WKDW LW ZDV WKH
XQWUHDWDEOH HUURUV LQ WKH 'LUHFW :&)
JURXS DW ZKLFK WKH VWXGHQWV· DFFXUDF\
LPSURYHGWKHPRVW7KH LQGLFDWLRQRIWKLV
PLJKW OHDG XV EDFN WR WKH IDFW WKDW WKH
VWXGHQWV ZHUH ORZLQWHUPHGLDWH ()/
VWXGHQWV $V VXJJHVWHG E\ )HUULV 
 XQWUHDWDEOH HUURUV DUH HUURUV WKDW
´REVFXUH PHDQLQJ DQG LQWHUIHUH ZLWK
FRPPXQLFDWLRQ 7KLV W\SH RI HUURUV PD\
EH FRQVLGHUHG DV PRUH GLIILFXOW IRU
VWXGHQWV WR GHDO ZLWK FRPSDUHG WR WKH
WUHDWDEOHRQHV$VZHUHIHUWR7DEOHWKH
()/ VWXGHQWV LQGHHG IRXQG SUREOHPV
PRVWO\ZLWK WKH XQWUHDWDEOH HUURUV DV FDQ
EH VHHQ LQ WKH PHDQ QXPEHUV RI
XQWUHDWDEOHHUURUVZKLFKZHUHFRQVLGHUDEO\
KLJKHU WKDQ WKH WUHDWDEOH HUURUV )HUULV
 DOVR VWDWHV WKDW XQWUHDWDEOH HUURUV
UHTXLUH OHDUQHUV WR XWLOL]H DFTXLUHG
NQRZOHGJH RI WKH ODQJXDJH WR FRUUHFW WKH
HUURU :LWK WKH ORZLQWHUPHGLDWH (QJOLVK
SURILFLHQF\ DQG OLPLWHG WDUJHW IRUP LQSXW
KRZHYHU VXFK DWWHPSW ZRXOG EH UHDOO\
FKDOOHQJLQJ IRU WKH()/ VWXGHQWV WR FDUU\
RXW 3URYLGLQJ WKH VWXGHQWV ZLWK H[SOLFLW
HUURU LGHQWLILFDWLRQ DQG FRUUHFWLRQ DVZLWK
GLUHFW :&) ZRXOG KHOS WKHP PRUH LQ
GHDOLQJ ZLWK XQWUHDWDEOH HUURUV ,Q WKDW
WKH\ FRXOG UHFHLYH PRUH WDUJHW ODQJXDJH
IRUPV DQG PRGHOV WR OHDUQ IURP DQG
LPSURYH WKHLU JUDPPDU DQG
FRPPXQLFDWLYH FRPSHWHQFH IRU WKHLU
IXWXUHOHDUQLQJHVSHFLDOO\ZULWLQJ
CONCLUSION 
7KLV VWXG\ ZDV GHVLJQHG WR
LQYHVWLJDWHZKHWKHUWKHUHLVDGLIIHUHQFH
EHWZHHQ GLUHFW DQG LQGLUHFWZULWWHQ&) LQ
WKH / ZULWLQJ DFFXUDF\ LPSURYHPHQW RI
WKH()/VWXGHQWVDQG LQZKLFK W\SHRI
HUURU WKH WUHDWDEOH RU XQWUHDWDEOH HUURUV
WKHVWXGHQWV·DFFXUDF\LPSURYHWKHPRVWLQ
UHODWLRQ WR WKH WZR GLIIHUHQW PHWKRGV RI
ZULWWHQ&)&RQFHUQLQJWKHILUVWREMHFWLYH
LW ZDV IRXQG WKDW WKHUH LV D GLIIHUHQFH
EHWZHHQ GLUHFW DQG LQGLUHFW :&) RQ WKH
LPSURYHPHQWLQ/ZULWLQJDFFXUDF\RIWKH
()/VWXGHQWV,QWKDWWKHLPSURYHPHQWLQ
ZULWLQJDFFXUDF\RI WKH()/VWXGHQWV DV D
UHVXOW RI GLUHFW :&) WUHDWPHQW ZDV
VWDWLVWLFDOO\ VLJQLILFDQW ZKLOH WKH DFFXUDF\
LPSURYHPHQW IURP LQGLUHFW :&)
WUHDWPHQWZDVQRW7KHUHVXOWRIWKHGLUHFW
:&) JLYLQJ D PRUH VLJQLILFDQW
LPSURYHPHQW LQ WKH VWXGHQWV· DFFXUDF\
PD\ EH LQIOXHQFHG E\ WKH VWXGHQWV· ORZ
LQWHUPHGLDWHOHYHORI(QJOLVKSURILFLHQF\DV
ZHOO DV WKH ()/ OHDUQLQJ VHWWLQJ ZKLFK
SURYLGHG UHODWLYHO\ LQVXIILFLHQW (QJOLVK
H[SRVXUH IRU WKH VWXGHQWV ,Q WKDW WKH
WHDFKHU·V GLUHFW :&) VXSSRUWHG WKH
VWXGHQWV ZLWK WKH ODQJXDJH LQSXW WKH\
QHHGHG WR LPSURYH WKHLU DFFXUDF\ ZKHQ
ZULWLQJ WKH QH[W QDUUDWLYH FRPSRVLWLRQ
:LWK UHVSHFW WR WKH VHFRQG REMHFWLYH WKH
VWXG\ IRXQG WKDW LW ZDV WKH XQWUHDWDEOH
HUURUV LQ WKH'LUHFW:&)JURXSRIZKLFK
WKHVWXGHQWV·DFFXUDF\ LPSURYHGWKHPRVW
7KH JLYHQ H[SOLFLW HUURU LGHQWLILFDWLRQ DQG
FRUUHFWLRQ E\ WKH WHDFKHU KHOSHG WKH ORZ
LQWHUPHGLDWH()/VWXGHQWVWRGHDOZLWKWKH
PHDQLQJ REVFXULQJ DQG FRPPXQLFDWLRQ
LQWHUIHULQJFKDOOHQJHVPRUHHIIHFWLYHO\7KH
VWXG\ ZDV QRW ZLWKRXW LWV OLPLWDWLRQV
KRZHYHU 6LQFH WKLV VWXG\ UHSRUWV RQ WKH
ILQGLQJV RI RQO\ RQH SRVWWHVW ZLWKLQ D
FRQVLGHUDEO\VKRUWSHULRGRIVWXG\IXUWKHU
UHVHDUFK LV WKXV UHTXLUHG WR GHWHUPLQH
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